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~3. 5LogX'h^miy'(f\^i?-^jm^-^fz^. l^l7'f;l^:?-J;0SfflL3t^Jil 
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^mm»imi3^ '^m.^mtcfh '^ismk^m.mm<nm^imx'h -> x . mm 

Jfll^'#aS!?a2:, aJfilSg^tg*5J!®Jfll«??iE?g4 5 0 c m3 0 1 • 0-3 . .5 L o 
)ifi0^a<0. 5S, Bffil**no~9 0%t:'J>l.maflM^fLKi01«ctL<ti:2t5c 

*!fflJi^?3a}Sc7)APfflI{wJ>&mi 7 /l-rJ'-t Jlil«#ji!?S«oajPiI!llcJ>-l.|g2 7 ■< }V9 
50cm3 J>/ct)l. 0~3. 5Logt'J)'3> m27>f;l-^'-«K3ifLM^?LM<:01 

tictt<«2tm±J:o^:o, smma^fLJ^«oTmjB«s (//mz ) *n^sg 

3 2 0. iliiSfl[«0«J|lfl|||<j ()um2 )*JOg<y^O. 5 S, BBfL**si 0-90%T 
^2 7-f;l.^'-c7)WS&ffi«AM~3 0 0cm2 T*Sii:^#mi:-r5ll^2{ciBfi 

ajiii«i^7-<;i^:j'-iia<^r*r^**, 2~i8cm3 Tfcs^ifcSr^afc-rsit* 

3S 2 * fcti 3 tiBa<oeJlii«l^7 -f ;U^-JIS. 

«ffiUIil^iafS4 5 0cm3 *>yii3<oajfi^l^t&!)i4. OLogja±ffeSC:i:*# 
[00 0 1] 

fcJ;t^a«<l^7^;l.:?-^ia{cM-r'5.. 
[0002] 
[^£0fe1*j] 

. ^jiii^^joiffljiii?^] rn^mm. mmm) tcft^^nsm^ai 

HD) , rrim^m-. '^^}V7mkm<rymm%m\m<mm^mhfihif'. 
hmfimt^t \.xt^mm^zm^\y^\^h'&m)izmcfhtnx.h^y.x\^h, ^ 
->x. ^0 LtimmzmLx<7)mmm<tzMzii. o^j:mm\mi}^^i 
> t #x hix^7mizt.x\ mnmmi^^&im^m:-t?> z t t^^ib (^tix << >i> . 

[00031 

z>^j:mmmt-(^<r>mm^z^iifz^. ztitx-^m^m^-rifzibcom^^m 
mmtmhtixtx\>^i. ^ixc><r)o-h^ ftftw^^rffitut, 1 ) ms.mit<DmM 
mmthm^tm. nsiXf2)^-i^<r)i.o-^j:mmmizm^tit3d^n^ 
^^nmmbLxm3^mmi:pmiy 4 )v^-mmvf hfittiK mz2)<r>y 
^)V9-m,i. ejtis^tgcoftv^cii:, ^mmmx'hhzt. axv^^yf-^yx 
\,zmih:it. t£)£<nni^^^-thfziiy. mmmLm\izii\^xjh<m^^tixii'o . z 
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[0004] 
[0005] 

)v^-'rm^zm.'mm}i')Lx\,-m\^x otz^. ^.timwAmmm (it 
\iz-mts:mm\) <ryuxtts:'>x\^to . %nx. ^aojtfRis^jsrjso^— f-iio 

ot> (9 9. 9 9%aJ:) , ^<n}LX:y '{}V^-WM-mi:fmV.X^m-m&xx7.^^ 

m:%h)^otMm%<r>--xi^mmi^z%<tj:^x\^h(nifm.x:hh, 

[0006] 

Sr^^r-fS^-r-fy:/*! (0!lxtf2-hHodfXf-;M^'^'y^-ht 2- (N. N- 



^ox'hii^i. wco<};a^ejiii«i^7 ^)u^-izi5\^x^mmimiryrtiut 



'ytzbz^mtitz&mmim^n'^tifzzttm^^iix\'^t, ztm. i^-^j:^m 
^t?>mm^j:^mmm^m^^zbx\ AMm<^<7)&m (^mi sum) ^^sa. 

[0009] 

flL, Z<r)i.o^j:i^-'miimmi&'mm;y ^ iV9-<r)mhLxm\^h^. ^fL 
^li*iBtcij{tl.^BW=3raA««tetc fc t'* S^ctf), mm A 5 0 c m3 coA^Jlllfc 

ts:\^fz^^ ( 1 ) ^m\,zmhmmm\.<'&-fth. ( 2 ) y ^iv9-ir^)Vf- 
<tfz\,iy ^}V^-)^'^Vy^) imL<±t<t£h-ti)h^-:ixYifiim\.zr'yr-fh 
, ( 3 ) i^mmt'-mwi^tmmmzi^msm (±fcey*-;i^@i^- 

[00 10] 



[00 07] 



[0008] 
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[001 1] 

mSg^raSS 7/0 5 8 1 2-t>'-«y7U •/ h 
*II#W=m5. 2 9 8. 16 5-^ 
#gl¥5-34 3 37-f^|g 

Polymer Preprints, Japan Vol. 50, 
No. 12804 (200 1 ). 

Polymer Preprints, Japan Vol. 51, 
No. 5961 (2002) . 
[00 1 23 

[00 13] 

^i:mifim<^'yx<ib»:miZ'h^<^x':>xttdztmiP'yt:. ^zx\ * 

[00 14] 

c 1 ] >mm»mm^^(>&imm^'tt&mmim»mmcom.ifmx'S)'^x. 
mmm^mm^. ^mn^m^nmsssmmmA 5 o c ms j,^ 0 1 . 0-3 . 
5 L o sx-hhm 1 7 ;^^'-^ajg^■l^:!t1^, m 1 7 >f i *)^tiiiti^]iB^m 

mimm^^X, ^miBSS (//m2 ) *USSg320. fLB«oaJ|HIIIo (// 
m2 )3!)J0StfS0. 5S, mUm^ 10-9 0 %T'ifel.Ka?l^^flJScO 1 tic t L < 

1 2 ] j!®iii^~?ie>s<7)APWcs>i.^ 1 y ^ f\^^-tssMmm(^iiiDmizh?>m2y 
^)v^-^^thy 'Oi'S-^mvh'iX^ m\y ^)v^-<r>Bt!m^m^m.n 

aKS4 50cm3 htz^l. 0-3. SLog-CftO. ll27-f;l':5'-««jiflM^7L 
IK(7)lt5ctU<«2l!m±J:0^'). it«il7LS^?UiOTmB«S (/imS ) *Jl 
^8^320, ?LB«i^®SP(ill<y (x^m2 )*50g<Tg0. 5 S. ^fL**si 0-9 

o%-c*sKms#?usio ifei L<«2tmj:*><55r-5i t i&#iat-r§ejiii^* 
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[4] &mm^y ^ 2~i8cm3 -c'S>«.::fci:!mstt 
b mmtth [ 2 ] ~ [4 ] <7)\^'mi)Hz§sM,<^&m(^y ^ ii^^^-mw.. 

X'hi. 
[00 15] 

[00 16] 

*^B3co|| 1 7 ^ /l^i'-H, ajt«|^l&&5«Hl!ll«»)aSS4 5 0 c m 3 J,^ 0 1 . 0 
~3. SLogTfc-SitJ&^ifiS-CSiO. $^>{31 . 3-3. SLogX'hh^ttimt 

L<. 1. 5-3. 0LosX'hh^bti^x*)mL\>\:iiwmzt5\,^xmm^mm 
tiiy ^)V:^-x'pmhm<^mf^mmiWo . 
*l6BB^^*5v^TeJ(ly««?*^l^i, mi y^)Vif-ViA 5 o cms <?)«!giiii^jSRK^a 
ig$it^i^t#^,asjpai!r^«ojii^asR4'oe]ii^ab&><^>TiB5^ ( 1) kj: 0^* 

ejtt3«i^i8 (Log)=-Log {^mtinm.wmn&^m/pmioim.n 

[00 17] 

HI 7 ^ )Vi'-(r>'^m.wii^ifi\ . oi^os^mx'hht. ma?La^?iJii '?=5:sm 
2y < iv^'-m'M.<n^m.<zi.'>x^Lx Lt =)-simim<-^£hi^ii>m l<^v^ 
. ttz\,m2 7 -f /p^-tofflsirjsit i d ftfi^fm)X±m^<^m2 7 ^ /p^'-^j-ij 

, '^tM^m.ti^S. 5Log$r@;il,J^t±. -e-^^Jj-^l 7-<;P^'-«iP«^*>'i:'-5 
[00 18] 

, 1 5cm3 a±.i)mtu\ «!aii«??js?s*»wrs::i:T% «a?Lam 
ji[i^^jS)S»{±2ooocm3 aTX'h^zttimtL^\ ^ i^iz^sm^imiis 

0~1 500cm3 *iJ:Off^L<. 100~1 000cm3 3&5$^,t:»iL-<, 2 
0 0~600cm3 i^mziS-tU\ 

1 7 ;i'^'-(4, Btaoji ►) i . o-s . 5 l o sx-tytmi; 

cr)Xo^j:hcr)X'h':>Xhmh^j:\'^*K y ^ fl^-cOi^ammtLXIii. y^/U^-m^ 

t Lx~W!.mziK<m^tix\,^im&Lfzmiit:^i-i swmm^nmimioy 

[00 19] 
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-mm izm. (b^) X'^icox-htimm^^ni'. mmtami-iz 
fc*st'^. mm. wm^'i'mn. mmm^f^mM. mimmm^ti. ^mmm^^^ 

Xr/I^, 4fJrSK, --KUXf-yy, . -feyPa-xfeiV^-fe/l/o-x^^ilc 

. ,-KU7x-1/VX-t;K .-Kyxf-l^y, .-}?U7'yflit'-;K 

[0020] 

*i, W1S/4sa«-&«SKI=5rt'J;0'^^>ni.i8Bi«iSEf^s (^^R, fiSffi^) i^mih 

[00211 

•im%z^'^^x . V Hi'^-mtb ixm L\>ymThi^is<r>imMWim.'ti> 

^ms^^mwtLXii. mm. ^ux^^yri^y^i^-h. d^jrotv^-. 

J:0»*L<(iO. 5~2//in, :»t=»iL<a0. 5-1. Sx/mt'S)!). 



urn. #tCieFit<(i2~l 0/zin-CJ)S, ^rfc^««i&7 -f/l/^J'-Stti: LTfflV^SJi 

7£«@«^?L®«t^a*s:-5-am 1 m}±M.^^h^x hmmw 

[00231 

dCLTTOmfLStli. ASTM-F3 1 6 -8 6 fclEiJ^ixT V^|,>'N'7';U;K-f ^ hftC 
JgtTPROF I LS^ (COULTER E LEC TRON I C S^^) *KXffl^L.?t: 

<n^mmt. ^m.mi^<r>^^t>o. i g/c ms ah*jff ^ l< . 

0^E^)«*«Oii;»;^c7)jic*»f>0. 5g/cm3 LV^ J; L<{i0 . 

1~0. 3g/cm3 ,1fK»*L<ttO. 15-0. 2 5g/'cm3 -cftS. 



[00221 



[0024] 
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)v^-mi^mn. ¥%a7LS, mmi^^^^f.z-k.<mtx'h 

-^X^Wt^s^^L. iJ^S<Ojg-:>*>. tt:\i'^X1fmc'>X\^X%>mh^j:\\ ttiy < 
[0025] 

^^v:^ 1 7 ;p^-coif ^ x(i. iKcofflo &m.m:W?^isLmmLA 5 o c 

J>/c'51. 0~3. 5Log-e*>mf. mXo^j:mX'{>mh^j:^^ifi. ht^±tt^ 

ib±mMm<^m:i:^hr yriz':>^j:i3ii,(ox\ mmmmt tx^(7)m)mm^i4 

~300cm2 Th?>Zt*mtL<. 10~250cm2 X'hi:Lkt^X*)1S-tl 

<, 10~200cm2 -chh^tti^mzntL^^. 

[00261 

=5:13. zzx-Womiy^ii^^-co^mmkii. y ^jv^^-imuiy 4)V9-t^)vy 

v^) i-\-^^j:ia(0\,z-fhtz>!b^j:i£<n^mx\ 7 ;l'^'-«ffco^ffiS:K, r/U;<'U^ri:0 



a. ;^>/^;^ya, :^lVif>~>vm. xxr/t*, x-t;^*> 75 h'«, N-1^T5 y 
N, N-2gJ«75HSfcv^^n:tt:«wa7Ktt**i«v^::fcT»'o*iSt«l^ 

^,fT., -eii^.ioiai>L<«2atLh^ffl;^^i?-^TSA-r^ifc*w^Lv\ ittcr/p 

a. N. N-2{B}i75H«i:V^-»/i^N:t>'tta7j<tttl^Oiait<{42mi:^ 

&^-^h^xm\>^izb¥nti\>\ 



h<nxh->x. mm^ wsmim^jm. mmiwr^/m. mli^^m^J^& 

*i^><7)iai,t<i42SiiLh^iia;^-&i?-arT«A-rs::t*5»iLv^. ^fe, niifti^iia 
75/« (-NH2 ) , "mmim-^jm. mmsmxjmA^mn-^jmt 
^^xmmm^^ti}h^mJmmmm:%m■uz\,mm^ lv>. mmzm 



[00 27] 



[00 28] 



[00 29] 
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ah*»7j<i^, xxx;U», ;i&;P;J<-;U«, x-T/l^^#f S J: 3^reK<^'itg*CJ: 
o-ra«i$^ttV>-Ci)18i5^rV\ ^;tlill»]K3^T$y«i:ti-NR2 R3 toffijtS: 
R2 tRS t,±iE<ORi i:|S|«c7)««i^ffl)iS:i:0#I.L. R2 b 
R3 «SVH=^-l«JfetM5ro-CC^Tt>J:v^. 



hzbm'^ i>ijmx'htnimzmm^ti^\'\ 



I6t i o tiffi7j<ttf Hat) t < {±JS«tt-i?gSmtigaSr«A-rs^ra, ( b ) 7 ^ /P:?- 
S»tt^^S'Stg»^W-tl)ty-7-Srf^ffl§ii:t/57bfi^-ri.:^ra, (c) y -ni- 

i^-mmmmiZ'm^j:m!ik^i:mxLt:ni. ztnzmm<omn^^(oo 

hM^-ri.*^. ( d ) fif)wmtmmb^mt^mtmmi^^yy^x<^t6^ 
uv-^^figLTfegs, ::n^7^;w^'-a«^ffii=-^ffffi^;^ru-ffi5:fflv^Ta— f 



2 - t Hn^xxf-;U;<^^"J h-«5»2 - 1 HoJf vT^oeyM ^ U l^- b<0 
ii 0 ^r;l/3-;Ht7icl?« ( y ) T?"J ;H!x;^-f;l.a, ( y ) T ;PT 
SH. N-ia^ (y^) r^'J;l-75 h\ N. N-xy^;l/T:7'J;l-rS N, N- 

ij/i^TSFa. -CH2 CH2 o-o^ojitmiaai-i oocD^'jJi-=3fj/xf-w 

y»&<-ri.r;W3df>-;KUxf-uy/Ua-;K7) O^j') 7^'U/Hexxr;U«'5ri:'** 
[0033] 

Sit^:V^*J, nt tV^JS«tt^gSW«gaTJ>Sfl§lteJi3iR7Sy«2:^1-|.*yv-fc 
L-C«. mtf> 2- (N, N-i^'^f-;P7S/) xf-zU (^^J') 7^'UW-h, 2- ( 
x'xf-;i/7Sy) xf-;i/(y Ti^VU-h. 2- (x^;M f-;W75y ) xf-/Ky 
7^'»JU— h, 2- (>''x:J'y-;P75y) x^;P (;<:$') 7^"JW-h. 2- (i^' 
^^;W75/) rDt;l' 7^'yi'-b, 3- (>'';><f-;l'7Sy ) rot;l. (^:? 

) 7^'UV-h, 3- (^*x^;U75y) rnt;l^ 7^"JU-h> 2- (i^'x^' 



[00 30] 



[003 1] 



[0032] 
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/-;WTSy) 7-Dt;K;>{^') T^'Ul^-h, 3- (>''X:J'y-;U75y ) rnhT/K 
[0034] 



[0036] 

3— f •< y^^ffl^U-7-c7)^^*(±, ( Mw) tCfcV^T 1 . 0X103 

~2. 0X106 T'J)l.it*W*L.V^. §^>tC5. 0X103 ~1. 5X106 

■cS)i>zttpnti<. 1. 0x104 -1. 0x106 x'hiztmzntt^'' 

. Mw*« 1 . 0X103 mThl b s iHF«<0l8;^^V^|l*J/h$ < *j:ht:»>y ^ Jl' 

Mfzibwt t<^v\-:fe-,Mw*s2. 0X106 imt^t. mw^(r>mm^i& 

nvh7'77-f-a (GPC ■.^^$^')x^vyW».) ^zx%hiihm-hh. 
[0037] 

^cr>X o^j:mmi>i. a-^ ^ yy^iitv?-(7)^l,znmixm.m-th!m-f:^h6t:ibn 
lwlS^tiS*i>5rv^*\ mm. y^y-;K xr^y-zu, 7-dav-;P, ^i^y-Jl-^if 
<r>7)Va-im. r-thy, ^f-;Uxf-;Wirhy:5ri:<0^bvS, »i!xf-;l'^:i:<J9xx 

^y. :<^)Vi^^\D'K^^y^ T:fl^}y^J:>Lcr>m^mmit'mm.. 9out^)VM,. 'J^u 
uyify^ i^';7oox^'y^rt-co/NC3yy-fl:^-fbJ<^^s i^y^f-)VxiVt^^i^Y^j:}£<7i% 



±ie<?)3-r-<y^?§JSO--KU-7-?gSti. 0. O l~80wt%t-3^0, *fit<l±0 
. l~5 0wt%TftO> IttO.. 5~3 0wt%*i»^U^. ?M«US**0. Olwt 

:J'-«ff<01 g^feOtJfLT^-T-f >'m-Kyv-*Jl~3 0 0ing (-T^rij^^- 



[0035] 



[0038] 
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r -f y^ftti 1 ~ 3 0 0 m g/g t «3if|. ) OliHrtfa-r -f yf^^tilJa o izmfS. 
[0039] 

iaS:*HtX t n-T-f >:5^«tclK±^< ^|.^*^)rn-fe;^J:jE***^< , ^;^^- 
[0040] 

[0041] 

t^-jT. -eoia^rMrJcttWIg*^, Bl7^;i/:?-{cffl»,^l,7 -f;P:5'-*«S:ffl«-r* 

^mi^Sio^ ^ iv^-mimm^mx^zmLxm?^Ltzm-^i}><n:}imti^hm'm:ij 

[0042] 

n-c* , ft*«{cti¥%?LBB«s (/zm2 )*i 1^52320, ^miff>wmm o 

(//m2 )*sogtfSO. 5S, fcJ:l/m**UO~9 0%5:)i;it§^?USt'3il. 
[0043] 

^£¥mmmtL\^^mmmtQhi> . ffl^«Tj>i.ajfli«*>'«ttMBa-cj>s 

ifc. */ca3a$-ii^v^ (I3iRLi^>:V^) t^ili«^Jlli/jN«[^3lSfiS^^S/jN|S{cJ(Pi6yt:a6 
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[0044] 



$^l.|.tc7)Tti^V^*<, iiPS L<tiO. 5~100/im, J: Off* L<m~5 
mtL<ts:\\ 0 0AimS:^;tl.i:. Kil?La#fLiSlgttOJltl^«tt ( 



*|gHBoSl2 7-f;W^'-i;Lxrav^^>ii|.a3ifLM^fLMti, T^fLffiSS {um^ ) 
5&<lSSg3 2 0, 7LfflW<oa»filll<y (wm2 )*{0g(J^0. 5 S , BIBl*)!)* 1 0 

~ 9 0 %x$) hzt t^imxh h . 

^S^320Xh^. 3^S^25 0Xhh:it1fintL<. 10<SglOO*UO» 

iht &jia.m-mLx Ltd vma^ < ^j:ht:ibmmimmmtnz< <ti:mtL 

[0047] 

l,zX<l/tlX\^^j:\'^ (■t^j:hio7l<D^^mmzXXni>l<litiiaii'0i>m<^j:-yX\^ 

c: fc ^3!)<. rtastcT < j/tlx V ^ sj^^Tj) T t MMKmrn^zM Lximm 
mizmfS.^tix^^h^Thiiii. m&mizxi>^t^^mm^=iFmmmmi:m^^ti 
(f. ^M±c^^mmmi3'(>mmji(>^mzmh&A<fi-^^xm^mxh?>L. mm 
iz^m^^tix^^^^<xi,±»mmmii<7)f^mh^mi^mxh 'omwmhmfti 



mmotmm (%) (TMtixn. m^mmi3<o^mMkm^ix. ^<nm 



[004 5] 



[0046] 



[0048] 
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[0049] 

:¥mMm2y ^ j\^^~imm-iMmjmpiim<^mmii. i o~9o%-ei>s^t 

*^i£JS-CJ.O. 15^90%mtL<. 2O~8O%*«J:0»*Li\ gBfL**n 0% 
*jl-CJ) 1. 1 7 -cor t < ffiT-r S^«>»* t < ^r^ ^ L . I3?L**« 9 0 

[0050] 

mmnm^'imm^tmtttbxii. s. ^$<o^ff?:iS£-ri.J:3^fia7L 

S|J?LIR*«B!ai!!-C#S<0T*fitf!|tfe:l6iJI®§*t.^rv^, MmiziitmiH'm. mis 

Uxxr/l^. ^Ursna. -I^Ux^^y^, *'l»;^;>*>ilS. -b;i^o-xfcJ:iX-b;l/ 
D-;^if^#«, .•ifj7i-^yx-^;Ma, ,-K»jx^wy, ;K'jrotfu>-, ^'J7 y 

[0051] 

i,mmmifZ^tx\,-^tztmtu\ 

[00 52] 

^<^tlX\<^^j:\<^^'^tlX\<^XUlFmz^J'^M.Xh-oXAmzMlX^^t:^-t 

i>-s!mmi)h^'^izii. :!'-^j:< ti.sia.m^imizmmuummizni. mzm/ii 

[00 53] 
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Km.m^ium<Da-^-( yi^m.(7)^v-7-mmii. o. ooi~iowt%*«»* 

L<. 0. 0 0 5~5wt%*<J:01f*L<» 0. 0 l~3wt%*«#t:jif * 

iiSTtJ^o. 0 0 iwt%mx»)htn~T ^ yyti^-+^k^j:^y HVi^-mmti^ 

y>. Ka7Lffl^fLJK«07L**3 -r -f v J: oTKS LT L i d I. «OT»i; L < 
[00551 

tT'J:<, (Mw) tcfcV^Tl. 0X103~2. OxlO^Th^Zt 

*W4tV\ §^>tC5. 0X103~1. 5xi06-cj,|,Cli:*WtL<. 1. 0X1 
04 ~l. 0xi06Tli>I.Cli:*^#{c:if*Lv\ 

Mwj&t 1 . 0x103 mvi>t t . ^^<7)|&;5i^v^*«/h§ < ^shtiiby ^ )V9- 
;t46»tL<^v\ -^r, Mw*i2. 0X1 06 $rlS;cl.t. S^K'vojgMe^^ffiTfC 

[0056] 

•feX-Cj)-:>Tt,>'<-yf-7'n-feXT*>oT tffii?:$rV->, ^feMjlTLS^IL^cOn-r -f y/ 
^fS^^oaai^iaa. 0. 5-6O#-C-J)0, ff^U<(Jl~30#^-C^D, §'i>t»^ 
L < ti 2 ~ 1 0 tJ.^Wl*I-C*> h . jSmS*^ 0 . 5 ^J>*SITS) S 1 3 -T y 

-f y/«tcl|{i=5r<^l.^i^7'n-fex±Sif|c*<:5r< . i/smafLS^fL^iOSttlcioT 

[0057] 



[0054] 
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[00 58] 

limi:m-t^1^m (Nature. 3 6 9^. 3 8 71: (1994^) ^#Bg) . ^'J 
3mitmmit:^^:^J*^^mgimmm {Science. 283%. 372H 

( 19 9 9^) ^#.^) , 5 (i>izm^<r)vmm^j:-s^'¥-mizxmmuz07mmu^^ 
mm^zmm^-^^'f'mi . mMm^r^zxmiis^^-txmm<7)^^~AJ=^m^im 

im^^-^ mm (Mater. Sc i . Eng. , C8-9^, 495M(1999* 

ntxmmmi<^iif^ xmmmzxmmti:ibmm-ch>o . Lt-hmibxf& 

[00 59] 

mz±§S.<r>Mater. Sc i. Eng. . C8-9ig. 4 9 5'<-i^' ( 1 9 9 9^) l,Z 

^•)JiLmfi^•*•rl.^ur^'J;^rs }^mmit^v-?-immizmtti^t, «^^r 
mm^^mm'(i>^^-^'t^m^^m:-thzb*^x^ i<7)x. im^^m^Frnm 
lismt L^j:\.^t:i^Tmm^i)'t^i>mtzm l\>\ 



[00601 

X mmmmzmhiskv^'&<^}^-'h3oocm^\3j'Qhh:ibmtL\\ 

ICl 0-200 cm2 «5»^l,<, 10~1 50cm2 35f«J:i)#3lL<> 10-1 00 c 

va-^mz^tL^^. 

ts:ii^WR^zmo^2y ^jv^-ff^mm^k^i. y^)V9-^^^ (y^fu^-t^>uy 
-^m^u) i:m^^.izimmmtim»ti,y^fv^~3(^'^mm*j:mtimd(o 

[0061] 




(2) 
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, mt^)\^^-^i-:L-rmxmixmttzbfsjm'Chi (mm) . ioj§^, 
ifi<r)2^\,zwm.-fmi. m2y <)v^-<r>nm^imz*)m<*j:tt:^. m\y^)v 



fi.tiLmm<izii. ^m.<r)^iy^)\^9~ {mt\ivm^iwmmii^h^t:i><n) 
t.^tib m-^A x<rm.wmS'i[m: i ^ t l < « 2 mikMh^^h^xm^ttzw. 2 
y^)v^-t<m^t:nh-^hM. m^t£m^<r>y '()v^--tsjvy~mz%mth--im 
mm^^micr>w^mzii^^x t^sn ^ vm^zhimThh> 

[0063] 

ii3«. -^<r>^m!i^y^)V9-mm<r)mimm7r^-fmimxhh. z<r>^m. 

\^y ^)V9-mW,t. mif^Hzmy t)V^-(^) . f^2y^)V^- (4) fcJ:tX7 

(ItL-T) 7-<;P:?-*;l^^-I^C^«SnTV^I.i:#x-CJ:V^, ifc, 11307 -f/P^' 
-;^;^^-rt^^^±. m^zi.h^^^'^fzMz. SlLhrtt^o#l£L^:V^^<<7)^ra**#:tt■r 



<.zX'>ximjti^mz^'^m.'&ti^h^. ^-ox^mmi.zmotmnmm.'oxmmmLn 

ffl. ii^^27^;P^'-A^«i!cc7)JtjifLSI^?UR-Cfll«§*i5Ji^K«, #«a?lM^?L 

Ifjct L<tS 2«cIiLh^ffiSLT i^mh-f, mUi^Wk}:. LX^i^iy ^)Vi'- 



co^tfej: *)ykim2 yi)V9~i. ^ly <)v^-<r)m»mmmm\>z!m:cm.L 
xii< bmt<m^E.-)nzii'yxmsix^^z-r^mifihh, iMoT-f*so«^Tt> 

t L< (i2mJiS-ESLr mh-r. mm-mmb L-cum 1 7 ^ l< 



*f|B.3wejfii«i^*7 -f ;i^^-iis<oejt«i^ig{i, «iajiii«j?ja?ffi4 5 0 c ms *> 

?t04. OLogKUi*«iif*K. 4. 5Log£Ui*«J:0#ilL<, 5. OLoglJli 



[0062] 



[0064] 



[0065] 



[0066] 
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^^rtt^) li> 2~1 8cm3 •CJ>'5. 2~1 5cm3 ^ L< , 3~1 2 c m 
3 ifi^(:>t,zm L< . 3~ 1 0 c m3 tmz-^t LW ¥Mm.if2 c m3 



wmm ( cm3 ) tti, wmm-rhwmm.imo . ^(rmim.mm^>L< 
^.i^tuz^hmw mmm.-m^^j:}^) <^ms.mmzwi^L. pmk<r>¥n 
izm itzmmm (cms ) ixn^ z t t^r^ h . m i*m<r>&mm^ 
y^/i^-m-c. %2y< r\^^-<m%ikjm\y <i^9-t)miruimmzi!!m, 
T^6s.Thtiii. mmiiTmi {3) iizximltimim^'^tztifiv^i 

V=Wf [ (l/d) - (l/p) ] • • • (3) 

ZlTd ( g/c m3 ) «7 -f /P:?-*;l'^-P^^^^-rsmi 7 ^f/P^'-CO^S&JK 
i&,Wf (g) ti3t^f ^mi7'f;P^'-£0M$r, (g/cms )a|gi7-f 



tt,*)")^!.. COJt^tcti. wmm.<7m%^z{i$mfn^^^i&L^j:<Xi,i^j:h-r 

) cowf (g) lcSjtl8<0«MtJD^Tft«tixtfJ:v^. 
[00693 

mz-^w^^. m3{z^.Ltzi:o-^j:-imy ^)\^^-m^^zx%mm(fVcmm^zm'^ 
tmm^zmm-h, rcfzi. ^mi.ztihizx^x^j:A.m^^ii?>hnxii^j:^\ 

:mmm(^miy -< iui$'-iixx/&sm.m^y -I fi-^-^W: (.w,\y ^)V9~^w.2y ^ 
<n^mm^wm%-nm,in'f<ni^o^z^'^tz. ^ij. ^mma^^-if-^m 
mw. 1 y ^iv^-^izy^^^tz^-f-or^-^^i. 'mm i ^zxmx.tz^-'rKyy 
^f^R*>'^>« 0 * LTtoT. m 1 7 -f )v^-<nmmmm 1 1 isi t-cS) i.^ 

il«?ij2t)J;t^ifc«t?i]3~5£7). ^l7^;l/^-OJ!iajt«??SJSE4 5 0cm3 J>y::Oo 
ejfll«l^tgl±. 1 iOH 1 7 -r yPrJ'-iTjejt^^lgcoffl ( 2 . 8 L o g ) Sr-?-*?) 

^t.^uz%m\.tz, 

[00701 

IS^vX-fA, LeucoCOUNTTM k i yu-^A h;><-:?-FACS Ca 
1 i bu r, fcJ:y^^y7hCELL Qu e s t (JiLh, BD Bioscienc 



ejiii«i^tg (Log)=-Log( iPiai^<ojfii«sia?s<oajt«3fts/rafr<ojiii«?? 



[0067] 



[0068] 



[007 1] 
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mn&mm.) •••(!) 

^fch h^si^jfliti. musLifzm 1 0 0 c m3 0 , umimt Lrra^Ac p d 

yhMzm»U TLgO. 2jum<?)7^;P^'-Tr3fiUv:^J8[) S: 1 4 cmS JatTfiW 
[00721 

mmiim^imi. ^mmmmm ( sem) mnmrnfrnzmT-r^m^^ 
msmmizx^m.m'fmm ( Hiwsf^mi! : s - s o o o n > -ami. mm 

[0073] 

7hlmage — Pro Plus (Media C y b e r n e t i c s^i^. Ve r 
sion 4.0 for Wi ndows : Sgiffig) SrfflV^■C^To7t. 

'?-m:f}mz{i-mLt^mmxibizbf)mM^. -u. imm5Tm^^tz:'^>y^y^^ 
mm 1 a^rvi; v^^-tti7)«jifL (mcWLt:sii«o7Lt*tLif^*K:aaL-c 



•?-.r-CK)l?LS#?LM<0^tIfcV^t:. 6. 7cmx6. 7 cmOE:^rj^*S&rjiSfflW 

mm'^'ijmm ( 2*<o*f^ii<o3c^ii«) . 4o<oi!gw2^is, iixx/^tim<^m 
mmmmt'¥'t^mm<^'pmmm im9ocom.m) ^zx. Ti^^/imLm^n (ke 

YENCEitSSrx^'/WHDV'f ^'PXn-r ; VH-7 000) SriifflOSitSriPl*^^} 

jii^t^ (5oo~3ooofg) . zotxmtiti^i8^<D^Mmmmvyh 

tKOa^. #^S{^fcV^T2 0 0fflgSc7)?LS:^^3t'■fi^H$rilfmt38^RL, MM 
03yh5Xh&p»LTBfg?«i^(?iai^*«±*i;^rl.J:at) i rgiasi^^-Hj 

sm^mMtt:mmzxmtitz9':><Dmmm^mimimt:f-i^itucmxh&, 

[0075] 

(r«^ (V) mtn) 

?LS#fUic7)a»«m 1 7 ^ )V9-izn Lxm.x% i.»tJ)I.ot, r«^v ( c m 

%mBJS.t^ts:LX . T1E5*i (3) trH-»U>:fl$rfflV^fc. fc^t'U. ^mmniiifit 

mmf.zx. nmm^i\m>mwkt txa-r-^ y^^^mm im^^x^^hm^^i. 



[0074] 
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V=Wf [ (1/d) - ] • • ■ (3) 

CliTd ( s/c m3 ) ti7 -f ;P^'-*;P^-rt^^«$^ifcikr««r)^m«Sr. W 
f (g) tt3E«L3tmi7-f;t';5'-<OMi&, ^fcp (g/cm3 

[0076] 

1. mi7-(;W^'-^«BitSW 
1 - 1 . 3-r-< 

<2-bHodfi^Xf-/M^^'>Jk-h (HEMA)/'2- (N, N-x;<-?-;l^TS / ) 
Xf-;M:J'^'i;i'-h (DMAMA) V-«7)^^> 
1 Vyh)V^Mcr)-tJ^^yjVyyXat,zl 26g(0. 97 0mol) 02-tHD^v- 
X^/M:?^'i;i^-K (HE MA, EMl^Sy^W ,4.72g(0. 030mol 
)02- (N, N-i;;<^;krS/) Xf-zM^'^'JP-b (DMAMA, W&fl^^ 

^mmwm^riz^'^fzttGO'az^i&Lt:. ^tnzmt<wtmmifzo . 822g ( 

5. Olmmol ) (7)7Vh'X>f y7"^n::iM;;K A I BN. %3!£*fi^li) Sr?§WL 
:^:X:5'/-;WJS?K (x^y-;i/4 0. Og) ■S:»li^*»{tTSSTUv:. -e<^t^6 0X: 

f jftf ^Hmt. A I B N cOjgT^A^ 2 2 5 ^i-f^t:: p-^h=^f>'7xy-;K ftjKI* 

JSjBfcn-^df-^i/{2j:S»^tSif^^ailItftOigLT;KUv-<0«S!S:«tofc. 

»SmcO;K'J-7-lR$ («^ y7-tta;V.fi) ti? 2wt%TS.-:)fc:. GPCaSS («2tK 

^vy^i-uywrn.) xo. ^(^ixy^^v-7-ff)m'f-mH-mmn=i. 2x105 , 

fi*¥%JHPMtiMw=4. 1X105 , ^M-JJ-WiMw/Mn^S. 4'C*>oyi. 

*Jtfi-^^Tf*iORlC?ScO;yx^'PVh^7 7-f- (GO fcJ;|.tyv-S#*coS!I« 
*>^.»ai$ixl.-Jti;v-4'(OftS-^afKltttHEMA/DMAMA=9 7/3 (^;Ht) 

[0077] 

1- 2. n-x-f y^^ffl'-l^y V- (HEMA/DMAMA (9 7/3, t/PJt) i^^sJ^U 
•7-) O^^^fp-^iOn-f-'f 

JJEl-1. T#^>iTJtHE MA/DM AMA (9 7/3 (*;Pit) ) i^^Jif 'J V-<0 1 

LX^il^mmi)^. 2Mm,^mSim^6. aWt*4 0 g/m2 (^FJH 

^Blm2 ife!tO<oa»iM:) , W;^i.O. 2mm<r)7t(V:ci-uy'rUyi'U-hWmiS 
(m^t^ (^S) -?^^n«>x-/y (g^ffiS) ) ^S#?L, i^i^n-r^ y^^^JS 

1, zjim^i}<5mz^j:?>xoi,zmmmi,zjmifzcoi7. - yr^n-Mzm/^Tm^^-^x 

[0078] 

1 - 3 . ^ 1 7 -f ;P^'-<^ejfli^f^tlOfFfi 

±ifil-2. <07"n-feX{CTfijiU>:n-r-<>^^ai^fBR*>^>. 7 ■<;P^-*;P-:7'-tc 

^ t3t^«7 ;i^^-fl^ffi«*«4 5 c m 2 t^rs J: 0 izjEum^mfn^yr/v ( 7 
'f;i^^'-<o*$!r9-'fX(46. 7cmx6. 7 cm) i I e^s^mik^ . ^(r>i ei^^^tm 
^m^O. 2 3g/cm3 tc^2,J:5{C7-f;P^'-*;l/:r-(c^L7t. ::«7-f;l'^' 

-tiz\i\-mm±AA:5 0cm3 *S[-rrjai^i&2iiiff-5!tfe*, mi7^;i/^-<?De 

«l^*«g<Wl^ffl i: LT 2 . 8 L o g ffiU^'^fz . 
[0079] 

2. m2y ^ ji^i^-mm-hnmm^jmmm 

2 - 1 . ;K'J>^;l'*y ( P S U ) amSi^TUSWjfijS 
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^'XKiUDEL P-1 700) fc;KUr^'U;l'7SK^iliS«tt^y7- (fSt^f^ffl 

n iOt ;PJt3!»*m/ n = 4/ 1 ^^i* 'J SrSft-f SOTftoT . -y ^' 
[0080] 

±iE^U »;;l/7S h*^MS«tt'-KU ^-li, Hr>';l^7^ U n>f ;l.7S K ( C = 
CH-CONH-Ci 1 H2 2 -CH3 ) (A^r/W) t 6 -7^"J;W7$ H's=^-t:/^ ( 
CH2 =CH-C0NH-C5 Hi 0 -COOH) (B^/P) Sr A/B==4/ 1 <Ot;Pit 

%, a^?aS6 0-C) . f#A>tl/iMJSSEtt^Uv-<7)aM3Fl^^Mw{i:2. 5X10 
4 •C$)-o/c (GPCffi. , 

^fc. 6-7^"J;l'75K'vdf-ifyKti^ *§^l:7? 'J D^;K7;l^H 'J -yf-ttS) t6- 
75y'v^f-9->'i!(7;l'KU>y^aK) S-*^*. 0X:•^^0I8^iifl:^f^«R^Efc:T^lSL 
Sy'cHTi^;l'7:5"Jn-f;W75 Kl±, iB-fb7^"Jn^/l^i: HTx;l/7Sy (7/1- 
H'J-yf-ttS) Sr:?oo;t;;PA^jSE*. 0-C-C<0flKi!a{l:^K^»5fr-&j£L;tt>OSrffl<'^ 

[0081 ] 

±iec^PSUi:4t'j7^';;l-75h'^Mi^1t'-K'JV-l:^tfj§?SS-. il^ll 50mmiO 
nj^;{/"7;^^^-Kcl3. 8cm3 Aii. Sia2 5'C. ffl«SS3 5%c>Sia'@Sm 
^fc-C. C:<0i^A'-^+<^?i?RSffltffi*tSS80%<0X7-S:4 U -y 

L-C#^. fl^>^i.fcPSU«afl^^lLll<Oft^W«r3K¥^IS«i3P*S:04t^t. Z<n 

[0082] 

2- 2. PSUR3i?lM^?LIS^3-X'f>'^' 

1-1. T-^^L/iHEMA/DMAMA (9 7/3. =&;l/Jt) ^n^-KUV-OO . Iw 
t%^?S (}f^SEtix^'y-;l.) SrPSU, n-^-f L?t, ^Mc. 2-1. tc 

TjSlgL/::4«cOPSUmii?ia^?USS-l 0»©?ijtL^1^. ]ROajLT^t}«iaiL. 

3- T -f y^p s uKmM^jm^:nt:, 

-lCffifflL^2:^comii?l^#?L!S<0«-ISWtiV>-ftlt$s>l 0/xm. ^/c^tl-ftLOian. 
[0083] 

1-2. (r>ru-^xt,zxmkLtzzi-^^yyymm^h. ffiS^oaacT^r5&7-^;^:J' 

-^f>fX*«6. 7cmX6. 7 cmfc^SrS J: p^TiE^J^yr/K 7 -f /UrJ'-^fSSfflfllti 
45cm2 ) $rl7tj!:flj*)fe|i. -fcOp % 1 6tS:5r«fa-&ipii:-CSl 7 /l-rJ'-t LJt 

A'S-tLti (m27^;P:?-o^^ffi«ti4 5cm3 ) . ^)V^-bf^2y 

Tm2 7 /P:J'-i^jiii«j?)»?RaiPffltmiaJtfifc. 7 ^ )V9-t^)vy~^iz^wM^-m: 

mmo. 2 3g/cm3 {c^:|,J:3t^^LT-f<^ejfil«l^7^yI^^'-ilK^« 
iSUit. ISl7-f;l'^-*<«yiJlli«J?jfiJBEAPffllt=SrSJ:dfc, *^v:2«c<OKa7L 
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[0084] 

3t«?&so. 2 3g/cm3 (^yamiy ^ fi^-b^mymm&i,z^i^^t?*-^j: 

. rtt^Vti 1 2 c m3 Th-ofz, 

::c7)-{*^ajlli^^i7 -^;^:?-^a^^. t hif»^Jfli4 5 o c ms SrSSLs SJlii^^ 
StgSrSOSL^^. JlIl?Sr3iiliili2lHlff^^c^«. eJlll«l^«g<0¥i^fflt±4 . 5 Log 

mm^ix^^^^zhm^i'. pmmti^:kmziSiTixii'o. m^m&o?.M.t::km 

[0085] 
[^*I^J2] 

2. |g2 7-f;P^-C0^ 

2- 1 . 7i-I/>'X-T;l' ( PPE ) KafLS^TLMO^K 

;ify;^;i/*y<of^*)'9tc^y ^x-i^yx-f;!- ( ppe : M-ft« m) Sll) S:fflv% 

SW^a, SIJfifi«Jl<02-l. fc^<|5l«tLT2t5cc7)Seil$ttPPEmffl?lS^?Llil 
[0086] 

2-2. PPEJlii?l^l^?L«^<03— f'f^i'' 

l|]l^Jlc02-2. fcIaI«ta-f--f>i5'L.T, 2t!cc03-T'f V^PPEMaTLS^TL 

1i5c<7)«a?LS^?lllc7)#IK5«v^-ffit*?Jl l//m. *7t^-il'Pii<?)i!?L*, S. 

<y coffly^ 1 \.z%m L Jta 9 TJ) !t . -r ^ y ^ P P E HafLM^?UKO¥^ 

fLHativ^-mi.^Sffitcfcv^T^S^O, «ffi («B#coxr-i!*:^#{t«Jii) A^'h 

[0087] 

P S U»i?lS^?lJlc7)fti3 OfcP PEKafLM#fU^?:ffll^& WHi. IIM0>J1 W3 1 

C:cOJi^t^rff<7)^JB?&S{i:0 . 2 3 g/c ms Xi>-otz<^T. r*l^« (^1 7 -f 
;t-:5'-+3m)l) Wl 2cm3 Tibl.. 

*«gs-a!isL-t« jiii}srjsiiift{i2iHiff-5-tism. ^im^^mi^mtA. 5 Log 
vmLx\^h\,z{ymh'r. pwmtfi±mz\^TLxii^. iim-ms.xix^i::kmzm 

[0088] 

-i,z%mthiE-}imm^^yr)V(^mL^i2mzi-htuo::bi:mi (immw.o 
. 2 3g/cin3 ) , m&mitmmizLxmiy^/\^i'-i:wmuz. 

450cm3 ^miX&mm^M^immttitZb. ¥i^mi2. 2Log-C*-?3t 

2. f(i2y^)V^'-<7m^ 

2- 1 . ^y;:?.^-^^ ( PST) «ffliFlM0?lJlcO^ 
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mmi<o2-it nmz 2 tjco p s mmm^iminti . #^>n^ p s r-gmn 

[0089] 

2-2. psTnM^^iim^<^^-7-^yy 

mmmi(r>2-2. tmmzri-T^yirtx. 2ma-r^yypsTmmm^^ 

mnrz. n(i>tLfz-tii^ti<Dzi-T^y^^mmi\M§'i[M<Dimiiy^mtvt>'o. 2 

acomim 1 izumifzm'O'Ch-yfc. ^tJ^S-a— f ^ yyp s unmi\M^l[M(r>¥i^ 
[0090] 

(fljijaj-r^i^ffi-tyT/wiists:) . ii27-f/i'^-^psuKi?LS^fUS'rfli)ig-r 
cKOJ^^t). ^rw<^^?5mio. 2 3 g/cm3 Tft-^TtfiOT, (mi 7 

'f;P:5'-+SltM) «9cm3 •cj,-,;^. 

c:£0-«^ejfli«^*7 -f ;i/^-ga{c. t hfrl#^it4 5 O c SrSSL. ejfii«^ 
*fig$rii^Uc. Jlllj8tr3ailii{i20ff->fv:ig*, eJt«l^ig0^l^»i4. 5 Log 
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psuKafLM^?Li«^7)p^so 2fe^fflv^i.iiti'Hi. mmmi tnm^z-im&m^ 
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